Docket No.: 2336-244 PATENT 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of 
Sang Chul SUL et al. 

U.S. Patent Application No. Not yet assigned 
Filed: Herewith 



Confirmation No. Not yet assigned 
Group Art Unit: Not yet assigned 
Examiner: Not yet assigned 



For: LADDER-TYPE BULK ACOUSTIC WAVE FILTER WITH COMMON GROUND 
INDUCTOR 

CLAIM OF PRIORITY AND 
TRANSMITTAL OF CERTIFIED PRIORITY DOCUMENT 



Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 

Dear Sir: 

In accordance with the provisions of 35 U.S.C. 119, Applicant hereby claims, in the 
present application, the priority of Korean Patent Application No. 2003-0069496, filed October 
7, 2003. The certified copy is submitted herewith. 

Respectfully submitted, 

LOWE HA^PTMAXGILMAN & BERNER, LLP 




Hauptman 
fstration No. 29,310 



1700 Diagonal Road, Suite 310 
Alexandria, Virginia 22314 
(703)684-1111 BJH/etp 
Facsimile: (703) 518-5499 
Date: March 2, 2004 




This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



m s s 

Application Number 



10-2003-0069496 



m m \£ m si 

Date of Application 



2003t3 10H 07m 
OCT 07, 2003 



Applicant(s) 



9J 




SAMSUNG ELECTRO-MECHANICS CO., LTD. 



2003 y 11 §{ 18 SI 



«1 3) 

COMMISSIONER! 




ft 



0030069496 1 #^ 2003/11/25 

[^ei^si mm 

im^m 0002 

mmmm 2003.10.07 

[^*||^61^W] H03H 9/54 

[B*a2| SSI SSSXI 2i^EHS ^?bim EH CHS ga&gHI- HE) 

[eS2| g^SSJ BULK ACOUSTIC WAVE FILTER OF LADDER TYPE WITH THE COMMON 

GROUND INDUCTOR 

[f§gj 01 ] 

[93] Ah 

[S£!£iaH] 1-1998-001806-4 

[a§] ^^aeiMieuoii^ 

[ CH B| 21 a H ] 9-2003- 1 00065- 1 

[^m^Qmm&m 2003-045784-9 
[graxu 

[gBSI S^S^I] SUL.Sang Chul 

[^SJM&!s] 690821-1018817 

442-756 

[^±1 3^l£ ^§1A| i£!§ Sa^S2BX|0UI^ 207-1404 

[^3] KR 

I^a°l S^a^l] SHINJea Shik 

I^eii^SS] 720412-1548111 

[^S&!sJ 442-726 

s^it 4=^1 ai ©e^» see ^2)^9&iiomhM 901 e 2005s 

[^2Sj] KR 



27-1 



20030069496 * 
PIMSIS] 

Al At*) 

M #] 



HI42S2J ^§011 2| & MSI , 

n^seiMietiou^ (en 



20 
6 
0 
8 



3 



29,000 m 

6,000 SI 

0 SI 

365,000 SI 



[ 



400,000 Si 

1. flef/H- SA||AH(Ee)_1- 



^ ^a>: 2003/11/25 
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<HH^ ^#-§- -fr-g-tb ^-S-^l SI^eI* ^tii*v sflci^ ^^ej->§ 

*l#*}£h #71 ^^f^ #^7> AHofl 4^ ^^171^, Z)-^ 

^^171^, #7l Cf^ ^^17)^ ^-f-uJ-^S} ^-71 ^^1^>1- <£4^Rr Ol^^, 

#*l7l* ^^Ei« -f^fl ^-f- ^csH, #71 ^ t^iS] ^^171^ ^--f- 

*#*m ^°14. 
J£ 5 

l^^^-^El, ^H^S}- ^7), ^E]^ ^71, ^71, °J^Ei, ^E^l 
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^^i* 2flc]^ ^E^BULK ACOUSTIC WAVE FILTER OF LADDER 

TYPE WITH THE COMMON GROUND INDUCTOR} 

-£ 1^ eflc^ 1H34 ^e^ ^-7]-SlS.Hol4. 

-£ 6^ 5L 5°\] JEA]^ ^3^5}- ^E^ ^jxJ-^S.^ £ o)cf. 

i 7^ sit!: sfl^ 'ia^sl- eflc^ *Hb ^4 ^ 

£ 8a^r ^ cfs. ^Aj^oil cfl*V 3]5.£ol^i ) £ 8b^ ZL^^l ^r4^ 



51 : 

52 : #3 #4 
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53 : ^^1^> 

54 ~ 57 : ^lsl^(serise) ^-^.7] 
58 - 60 : ^S(shunt) ^^7] 



^ eflC^ ^3.^5)- gift %0-3.*\, J^t} ^l^Tfi^r -g-^^^uflo) ^- 

i 

0 ]^3h ^^2)- jS.^-of| ^-§-*H , ^^ V 7l ^IL ^ ^ 

u^o] ^ ctfXI, 71^^ Afl^ ^eH*1, d i^S)-^ ^(Surface acoustic 

wave) igH l^sKBulk acoustic wave) €^5. ^13:2. &i=K 
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-IbM i§3 ^31}- FBARCFilm Bulk Acoustic resonator) ^7fl 

n^^Rr 3^3.^, nf^ ^7]# ^7l^o.S <3^M o)^o]*± eflc-K ladder)^ 

, ^Hr ^7l* 7)7im°.3. ^f-^H ^ Stacked Crytal Filter^. ^-7>x] ^e]]s <£^£)ji & 



^(IN)^ #^^-(0UT) 7-}°Hl cf^o} ^-^]7l(Fll~F13)l- Hfl^l^Jl, #71 t}^ 

^7](F11~F13)£] 333}. ^^l^r(GND) A}olofl z}-zf (F21 ,F22)1- wfl*l*M o]s.<^^cf. 

°H, ^^(IN)^ #^m(0UTHl rfl^H aj^s. Bfl^)^ ^^l7l(Fll~F13)l- *] E)^(series) 
^^l7l&|- *}ZL, <£^S\±t ^^l7l(F21,F22)» ^H(shunt) ^^7}^ ^cf. 



#7HH, ^>-§-€ 5--E: ^^(Fll-FlS, F21,F22)^r A^-S]^ ^cfl ofl rfl-§-*><^ J£?\} 

^ ^^r^Hr^ 3% ^S. ^ c] ^sHM- ^i^- ^s^, olnfl, t^^r q-^(pole) 

*r ^^(zero)!-^ ^§>^ ^ rfl^^l rfl*V cfl^-f-^^-^^- ^o^) sjuf. 
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<y^^-(IN)4 #^^:(0UT)^ cfl^H ^1^*1 ^7l(Fll,F12,F13)7l- wti^sM 
^l^slJi, ^-71 ^el^-^KFll.F^.FlS)^ ^^l^(GND) ^H^^l7l(F21 ( F22)wfl^€ 



<23> ^yl^^S., t^-f^E^ m^o_ ^S^r, £ 3^1 5LX)£ ^o], 

^^(Loss), ^<^<HH M-^M-^ 3 €^3-^ ^ L+EfLfl^ e)#(Rip P ), cfl^^o] Aj^ofl 
tfltb ^al(Att)7> 



<^7H, ^^(Loss), l-^-H(Roll-off), e)#(Ri pp ) *]-§- ^ #J1, 



hJ-^b). £ 4Sf ^-o] ^^^(41)5+ #^#7>(42H cfl^H, c^s] ^71(43 ~ 47 )# 

T7>S ^*RrHl 91°1*], ^ ^-^171(46 , 47)* S^H^ (48, 49)^1 
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<26> o]<4 ^-o], ^3! 71(46, 47) #3 ^*}%3.7\ *\2. ^tt % + , *^tfl^3|. 

Ol^*}; T^B} ^^cfl^oHA^O] ^JjL^ O. ^ £ ^Al^ ^ 91°-^, JL^^i- Z]*}^ 



°1 °l^i^ *}^7 7l#^ 34^1] 

€3« *U^V^r ^^lcf. 



^7lAl^ 7 > °g^^7>; ^cH^o) ^4^1- ^ ^71^1^71- #33^r 

#^^>; zis}-£j=5. ^^slfe- ^*l#7l-; ^ ^f^- o^^o} ^VJfofl #71 

4^ A|5l^ ^71; ZfZj- #^#4 ^71 ^^l *8^=M ^71^1^1- 

^t^M ^H^^-O.^. ol=ol^t^ ( Zl-Z]- ^-71 Ale)^ ^^l7l#^l <y^l 

^^^H #Jr cH-o} ^^]7l ; ^-71 Cf^ /£B ^^l7lsl ^-f- 
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^><4 ^-7} <gi5|-b 9m*-]sL o]^o]7^, C^°} ^^l* <^E|# -§-*fl 



<29> -g. ^-^ofl^ ^o].^ Eflc^ HHfH^ ^E^ofl o}^, ^ o]*E^ tfl if lnH 



<30> S=^r, ^°J*}"cr Hfl^ ^H^S)- &<H^, #7) *i^E^ 

4 ^ ^(chip) ^Hl ^^^1 nls.^ 2fl€°-3. ^^£1^ ^-8: ^ 



S)- 3fl7l*l^H ^ ^-7] ^a^Sj- ^El7> 7]#^ °]^<>]?± JE*1^£] 2fl 



H ^^171^ ^ ^7>Sf #7] ^3^4 ^Ei7> %^S\±r 7]%°] <S^Rr gr^Q 

<33> a ^. f ^ ^oflA-l ^]o>^^ sflE^ ^H^Hj- ^EH Sa^Ai, ^-7) ^E^ 7fl^ ^ 
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7fl£} Aj^Z, ^-^7)7} ^^JL, #7l 4 7fl<3 A]^^ -^^l7l# ^- 7^ X\^]^ ^y) 

7} ^*H1 ^ 37fl^ ^X]7> ^2i9l ?A^r *Vcf. 

<35> 5E^ ; *H<>>^ EflC^ # 7 1 ^^^>5|- #^7s} A}o] 

ofl ^ Aieis ^-^7l7> ^Hl^i ^^SlZL, #71 ^^S}- ^1^ A] e) ^ 

7)7} 53 ^ ^c^SLsL ^Vcf. 



<38> #71 £A]^ eflc^ ^ ^EK50)^ ^SHM ^7l^l^7> ^ ^ S] ^ ^ ^ # 

^>(51)^, -f.^cfl^vfl^ ^4^a]^u>^ i^j-^ ^7}+}3L7} #3#*K52) 

%x)3. <£^S\$r ^^^(53)^, #71 <y^^;7>(51)2l- #§m7>}(52)£l A >°H 3 
1 ^Slfe- *fll vfl^l t^H^ A^Z, ^7l(54~57)i2h #71 *fll Lfl^l ^14S] 

(54-57)^1 ^ AlE]^^-^l7l^ ^JjLofl ^cj-ol z}-z}- ^7J£) ji Efcjo.5. *]g. ^-g-^-S e^S] 



27-10 



1020030069496 * #^ 2003/11/25 

*IU vfl^l ^13^ ^71(58-60)^, ^71 *fll xfl^l X|3^ ^-^171(58-60)^1 Ajjr ^ 

^r^r -8-71 3*m*V(53)l- ^SRr °l^lH(61)3. ^^th. 



#7HH, *Hl *fl42l 2:^71 (54 ~ 57)21- *fli ifl*l x|l32l ^1=^71(58-59) 

^ «]:JE*ll 7]&9l ^lejfom- GaAs 7^ $H oj-^ °-^] ZnO, A1N ^aJa^ 

«vdv <g-^ s.Ajo.^ oi^j. ^.fr -fr^*H==. ^ ^3^4 ^7l(film bulk 

acoustic resonator, FBAR ^=^J tr^f)^ , ^e)^- GaAs aJ-o]] afll^l^-, 

A2^-& ^aj^h ^^M, ^7Hl c^H, a>71 ^f^l iH^fe *H3*r 

(bulk acoustic wave)7> 7)#°.3,¥-B\ <S^-§- ^ H o v *l*}7l Jfl«H 71^-4 ^- 7 ] ^l^^- 

^2:)!- Cl ^ A>7l *fll tflxl ^421 a] b} z^^l (54 ~ 57)^ Tfll tfl^l 

^13^1 ^^1 71(58-59)^ A-ls ^-^sHrS ^ , a> 7 1 cf^ ^1 7 1 

(54-58H1 ^«fl #^5}^ ^3*r «33H 3«M tfl^W^ol ^<m4. 

n^Jl, a>71 afll ifl*l *fl3^ AlH ^^171(58-60)^ El-^ o]^e-1(61)^ <SicH] ^-f-a. 
5. ^^^1 Jl, AJ-71 ^l^Bl(61)« **M ^^1^X53)^1 ^^€^f. 

a c > 7 i ^1^^(61)^ r^ef lnH ol^sl oi^^# lk±=t\. 

o}^ tflEf inH ol^^i^l- £fe o]^Ei(61)^ ^3^4 ^ ^(chip)2l s. 

vflJf°fl ^Aj<g n^tg ufA}^ £^Aj ixflB] ^€ ^ £ &nj-. o] ^ ig a 
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hJ-^b)- ^ PCBCPrint Circuit Board)^ ^*]-g- ^-^^H.^ ^7] ^^^T-» ^g- 

<43> ^tr, ^71 o]clEK61)^ Zfl7]*]5. ^€ sfl^^l tfofl ^ aV 7 ] « 

^^st- €^7]- ^s]^ 7)^ ^Hl 51^3 <y«ll= ^(^B^&KDilS ^€ t 5^. 
^^1^1 4H1 <yufl= sJ)iio.s. 34. t # 7 j *fll tfl^l ^13^H ^^171^ 

4 €3 o^o) ^fO S ^7] 0 S o^^g ^7]-7> #7l sfl 

7l*l^cH <?l^(61)°fl <£^*1, ^^1^7]-(53)£ 3E*r 5fl7l^]^-oil ^s)<H ^>7l 

£K61)2f ^s^l €i=t. ^JH, ^"71 91&b\(61)7\ PCB ^Hl ^€ <M.EL sflHilS °l-?-<H 
# ^-f , ^3.^4 €^ ^^Hl^ ^ll~^3S] ^B^^l7)(60)^l ^^SlJi, #7) PCB #<H1 
^£ ^1^BK61)# *«fl PCB #3 ^ *1 &x}3. ^ ^r4. 

<44> 3^ #7] o]^Ei(61)^ ^"71 Cf^ ^^l7l(58~60)S] ^ ^7>Sf ^3^4 :gEi 

7} 71^:^ 2\-o]o]g_ ^^r^l, a.tg^olols. + 

5- 9X^. tl^^SM ##tr y>^f tfl§f InH ^M^LS, ^o^o] 7^1f t 1 

^ 5^1 ^Cf. °1 ^-f , #2fl^l HlsH ^M-S]^ ^<>1 Afol^oj ^7]. 



HLth ^"71 <y^EK61)^ ^J^W 3.^3\- ^ 7 flt PCB ^Hl ^^J-ji, 

PCB ^MH ^l^ojg. o^ig-o.^ ^ Si ojc)-. 
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<46> ^ofll 
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<47> ^m^^ 7 \ 1880MHz ojji, tfl^^-<y 60MHz<y PCS ^^-g- #7l3E. 5<>11 

^€^-(Mo)S ^sM, ^^sK^ CDMA ^^91 1.9GHz ^7} ojnfl, 

Als]^ ^7l(54~57)« ^^^HrS ^tfrJL, *fll ifl*l *fl3 #H ^71 

(58-61)1- ^-^^S. ^ ^bK* *V°lTr 55~60MHzS *}5^. 

<49> [S 1] 
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<so> [S. 2] 
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-#33 -M^M, X|l ifl3 33^H ^3(58-61)3 

?! ^-f 3, 0.3nH, 0.6nH, 0.9nH3 <>i33S ^--f- 3*1 (common ground)^?! 33"3 ^-fofl cfl 
^3-^r -g-^ ^S^St^, 3« £ 6^1 33\H3-. 

£ 6^ nefi^H, Afe ^1 tfl3 7]}3#m ^^171(58-61)71- ?m ^-f3 ^r*Hr 

-S-^- ^°1^ ( B.C.frb 33 0.3nH, 0.6nH, 0.9nH3 <?!33S. ^ ^3l! ^-f3 ^s}-^ -§- 
# ^Hd£.S3, #3 £ 63 HHfl^°fl>H 1.93- 1.99GHz tfl3* JUg, 7fl1 ^33?1 

21dB, 26dB, 39dB5L ^-g- ^ SU3. ^] , 0.9nH3 ^335. ^-f^33?l 7&°- t 

1.96GHz ^3°1H <^^ol ^^JL, o]3. ols>^ JIL^3^ 7-l^lcfl^oflA^o) ^-^S-A^o] ^ 
#3533. 33^: ^H3^ ^3^3 ^Ei# ^3(54-60)1:3 ^-f-^3-§- <?}33 

(61)3-3 ^-s. 3-§-°ll 33-3 ^33^ 7 A^sL, °H #33 <3^* lHH3^r ^-f- ^3 <?1 

33(6D3 33^^ ^31- ^*Kr ^333 ^ 133 s^-<hi 3-3 ^^}7ii 33^, 

tM3-°5- InH 3*>3 ^3. ^^l, <£335.3 ^f-^33333^ 

i.85~i.9iGHz3 ^-3313^13^ 3^3}- , ^, #^^3 713 &5S3-. 333, 
3^ 1i£iiH33 €33 ^4-, 3^, zl^I- ^ 013-^ ^ 5^3. 

£ 7<H1 0.9nH3 <£133S *fll tfl3 ^l3^H^-^7l (58-60)1- ^-f^333:*, -#3 *fll 
*fl3 33^H ^3(58~60)# 7flf3-2-3. 0.5nH3 <?!33# ^fl ^33 3^ 3-3- 
^ ^3^r ^M3* ^*>^ 3-331&3. #3 £ 7^1 $133, 3*1-3 
0.9nH3 333s ^-§-^33?! ^-f , o.5nH3 333^- ^ ^33?1 7j-f3 -§- 
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£ 8a^ t^aHH ^a^sf ^e]s] #7l £ 

Hflcl^ ^3^4 ^Ei(80)TT ^^Hr^ ^7l#S7> ^^Sl^ ^^^7X81)^, ^ 

^ -g-^-cll^^Sl ^s|.^a1^d>^- ^*Kr ^71^1 J: 7f #^^7>(82)^, ^^15. 

^*)&xH83)Q, #71 ^^^-7>(81)^- #^^7}(82)^1 AfoHl ^ S ^ ^ 
afll vH^l ^14^1 a] ^-^71(84-87)21-, #7l ^^^7X81)^ *HlAle]S ^71(84)^ ^ofl 
Sl^fe TlH^dH ^71(88)^, #71 ^ll2AlelS ^71(85)^ ^71(86)^1 

^12^3. *^7l(89)^-, #71 ^) 1,231 ^ 71(88,89 HI °^°) AS 

eKJ^ #7l 3*1#*K83)3. <^^sl^ <y^E-l(90)S 



^fll^AHHlA^ nR^xlS, #71 Till ifl^l *1 el aL^l7l (84 ~ 87)^ 

^11,2^1 ^M^-^l7l(88, 89)^ «V£*ll 7l^o] ^elaoju} GaAs 7]^: -fr^l #^^1 

ZnO, A1N tg^A]^ *>*|}s] ^ o.S -H-^m W ^efl^ 

: §-^l7l(film bulk acoustic resonator, FBAR e^ul Of ^ tr^r)^ , GaAs 7l 

* #°11 *fll^, ^12^^ £* r 5L 3# ^^H, oj7H cJSH, #7l «g- 

^#^1 *flaWbulk acoustic wave)7l- 7l^_°^^-E : | <3^}=-§- ^ ^]^\ 7 ) 

^ 7l^-nf #71 ^2^1^- o.S cl^^^l ^^]<^^# ^^W^lfe 1- 
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<56> DISH, #7] A}1 vfl^l ^4^1 A]^^^l7l(84 ~ 87)4 ^1,2^ (88,89)^ 

^ -§.^1-4-^ £-od^ 0 j S ^^171(84-89)^1 £\n iH^fe <3^ofl 3*H 

cfl^^s-^ol ^^^c]-. ^-71 ^11,251 ^71(88,89)^ ^fciOO)* -f-Sfl 

^f- common ground) ^cf. 

<57> ^71^ ^e]Ei(90)^ tflgf lnH o]*H °J^^^1- ^3.^4 ^ ^(chip)^ 

X^l^ ^fl^l M-id*S £^ sfl^JLS ^€ ^ S. ^JL, 2fl7]*l3. ^ 

M ^HfH^ 2fl7l^l #°fl ^ ^3^3X1- 3gEi7V #^5^ 7)^ #ofl 

B\ ojHfljB Bfl€(^B^2}-°l)0-3. 5ft JL, ^"71 cf^ ^^71(88,89)^1 ^ ^ 

^1-4 ^a^s}- ^E^7> ^sl^r 7|^ ^^m-g; sq-oi<^s. ^-^^H ^sl-^l, <^1°114 

^4°HS *r £ 5&th A oM °l^(90)fe- ^^l^E^ iS^i*)- ^ 7 flt 

« PCB ^Hl ^s>jl ) pcb ^HH ^7l^ ^^^^ ^ £ ojDj-. 

<58> #7H>H, Sl^OO)* ^^1 51*1^ ^^S>7lM- ^4 0 H^I ^ojuj- ^ 

<59> ^ofl2 
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<60> 



<61> [S. 3] 
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<62> 



£ 8b^=r ^7}9\- ^-o] iga. ^E^# -^NH>*1, ^l,2^H ^^171(88,89)1- 

zvzv 7ll|2j2S ^^1^71 tilcflS. 0.8nH£] °1 <3 Ei(90)5L ^3*1*1^, ^^9) -§- 

# wlia^r ^^lcf. "SM^ ^ll^^^l^ 4l^HS, ^l,2^S^^7l(88,89) 

i- ^^*v si^^s -f-^ii ^^7>, 7iif ^l^m -H^^ ^l^^Hl*! 

fe£r #3)^* Ji°H , ^^^(1.85-1.91GHz)^^l7>i^ €- -^<y ^ <1^7}- <£ 



<63> 
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cflt!: #31^^- ^l^^l^ ^Alcf-g- ^Ei# ^ *X±t -f^V jL2f7> ^Cf. 

S*V, 2ltt HH^sI- ^E^ ^ ol^EH^o) ol^E^ sj-M-sL JL# 

4. 
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l] 

f-al)-tfl^^ ^4^T» £fe ^7l^lJl7> #^^7>; 

<£3#*}<4 ^>^1^1 ^IS. tHr^ ^71; 

^ ^-71 Cf^T — ^^l7l#^1 ^ofl o^^o] o^S)^ eJ-#^ Cf 

^71; £ 

^•71 Cf^ ^71^1 ^»^V5q- #7l ^*m*}» <S£*Hr ^-f-^*l <y^EiS o]S- 
^ 2] 

[3^8- 3] 
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^3.^3lf- ^Ei ^(chip) >*HH n]s.^ M"id^ £^ sfl^^-S. 3* 

[^T 1 * 4] 

Xl i %H1 5a°H, -8-71 

^ £3^3 n^sq^- ?A^r ^^sls. s}^ ^-f-3*l <y^Hi# ^-uitv efl^ *a^r 

5] 

Si- ^Ei. 

6] 

xi i ^hi 5a <h^, -*7i <y^&i^ 
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<$n&x}Q #3#*> ^Hl 47fl^l Aiej^ -^71 7} 3^3. ^^ji, 



13^*8- 8] 

^7] <^#*}S>}- afllS] A]^^ ^7l^ ^4, ^"71 ^27>1^^ ^^1714 ^13 
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